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T CRGNAL **

RANI TI DI NE TABLETS USP
DESCRI PTI ON

Rani tidine hydrochloride is a histamne H ,-receptor antagonist. Chemcally
it is N2-[[[5-[(di met hyl am no) et hyl )-2-furanyl]methyl]thio]ethyl]-N

-met hyl - 2-ni tro-1, 1- et henedi am ne, hydrochl oride. The nolecular formula is
C:H,LN,OS. HA, representing a nol ecul ar wei ght of 350. 87.

Ranitidine HO is a white to pale yellow, crystalline substance that is
very soluble in water. It has a slightly bitter taste and sul fur-1ike
odor .

The structural formula is:
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Each tablet, for oral admnistration, contains 168 ng or 336 ng of
rani ti di ne hydrochl oride equivalent to 150 ng or 300 ng of ranitidine,
respectively. In addition, each tablet contains the follow ng inactive
i ngredi ents:

[ Pl ease note that in accordance with good pharmaceutica
practice, all dosage fornms should be |labeled to cite all the
inactive ingredients (refer to USP General Chapter <1091> for
gui dance) . ]

CLI Nl CAL PHARVACOLOGY

Ranitidine is a conpetitive, reversible inhibitor of the action of
histamne at the histamne H ,-receptors, including receptors on the gastric
cells. Ranitidine does not |ower serumCa * in hypercal cemc states.
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Ranitidine is not an anticholinergic agent.

Antisecretory Activity:

1.

Effects on Acid Secretion: Ranitidine inhibits both daytine and
nocturnal basal gastric acid secretions as well as gastric acid
secretion stinulated by food, betazole, and pentagastrin, as shown in
the follow ng table:

EFFECT OF ORAL RANI TI DI NE ON GASTRI C ACI D SECRETI ON

Time After Dose, % Inhibition of Gastric Acid CQutput
h by Dose, ngy

75- 80 100 150 200

Noct

Pent
Meal

Basal W to 4 99 95

Bet azol e W to 3 97 99

ur nal W to 13 95 96 92

agastrin W to 5 58 72 72 80
U to 3 73 79 95

O her

It appears that basal -, nocturnal -, and betazol e- stimlated
secretions are nost sensitive to inhibition by ranitidine, responding
al nost conpletely to doses of 100 ng or less, while pentagastrin- and
food-stimul ated secretions are nore difficult to suppress.

Effects on OGher Gastrointestinal Secretions:

Pepsin: Oal ranitidine does not affect pepsin secretion. Total
pepsin output is reduced in proportion to the decrease in vol une of
gastric juice.

Intrinsic Factor: Qal ranitidine has no significant effect on
pentagastrin-stinulated intrinsic factor secretion.

Serum Gastrin: Ranitidine has little or no effect on fasting or
post prandi al serum gastrin.

Phar macol ogi ¢ Acti ons:
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a. Gastric bacterial flora--increase in nitrate-reduci ng organi sns,
signi fi cance not known.

b. Prolactin level s--no effect in recormended oral or |V dosage, but
smal |, transient, dose-related increases in serumprolactin have

been reported after IV bolus injections of 100 ng or nore.
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C. G her pituitary hornones--no effect on serum gonadotropins, TSH
or G4 Possible inpairment of vasopressin rel ease.

d. No change in cortisol, aldosterone, androgen, or estrogen |evels.
e. No anti androgeni c acti on.
f. No effect on count, notility, or norphol ogy of sperm

Phar nacoki neti cs:

Rani ti di ne hydrochloride is 50% absorbed after oral admnistration,
conpared to an IV injection with nean peak | evels of 440 to 545 ng/nL
occurring at 2 to 3 hours after a 150 ng dose. The elimnation
half-life is 2.5 to 3 hours.

Absorption is not significantly inpaired by the admnistration of food
or antacids. Propantheline slightly delays and increases peak bl ood

| evel s of ranitidine, probably by delaying gastric enptying and
transit tine. |In one study, simltaneous adm nistration of

hi gh-potency antacid (150 mmol ) in fasting subjects has been reported
to decrease the absorption of ranitidine hydrochloride.

Serum concentrations necessary to inhibit 50%of stimulated gastric
acid secretion are estimated to be 36 to 94 ng/nL. Follow ng a single
oral dose of 150 ng, serumconcentrations of ranitidine are in this
range up to 12 hours. However, blood |evels bear no consistent

rel ati onship to dose or degree of acid inhibition.

The principal route of excretion is the urine, with approximately 30%
of the orally adm ni stered dose collected in the urine as unchanged
drug in 24 hours. Renal clearance is about 410 ni/mn, indicating
active tubul ar excretion. Four patients with clinically significant
renal function inpairment (creatinine clearance 25 to 35 ni/ mn)
admnistered 50 ng of ranitidine intravenously had an average pl asnma
half-life of 4.8 hours, a ranitidine clearance of 29 nL/mn, and a

vol une of distribution of 1.76 L/kg. 1In general, these paraneters
appear to be altered in proportion to creatinine clearance (see DOSACE
AND ADM N STRATI ON) .

In man, the N-oxide is the principal nmetabolite in the urine; however,
this amounts to less than 4%of the dose. Qher netabolites are the
S oxide (1% and the desnethyl ranitidine (1% . The renmai nder of the
adm ni stered dose is found in the stool. Studies in patients with
hepati c dysfunction (conpensated cirrhosis) indicate that there are
mnor, but clinically insignificant, alterations in ranitidine
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half-l1ife, distribution, clearance, and bioavailability.

The vol ume of distribution is about 1.4 L/kg. Serum protein binding
averages 15%

Cinical Trials:

Active Duodenal Ucer: In a multicenter, double-blind, controlled, US
study of endoscopi cal ly di agnosed duodenal ulcers, earlier healing was
seen in the patients treated with ranitidi ne hydrochl oride as shown in
the follow ng table:

Ranitidine HJO * Pl acebo*
Nunber Heal ed/ Nunber Heal ed/
Entered Eval uabl e Entered Eval uabl e
Qut patients
Week 2 69/ 182 31/ 164
195 (38% T 188 (19%
Week 4 137/ 187 76/ 168
(73% 1T (45%

*Al patients were permtted p.r.n. antacids for relief of pain.
tp< 0. 0001

In these studies patients treated with ranitidine reported a reduction
in both daytime and nocturnal pain, and they al so consuned | ess
antacid than the pl acebo-treated patients.

MEAN DAI LY DOSES OF ANTACI D

U cer Heal ed U cer Not Heal ed
Rani ti di ne 0. 06 0.71
Pl acebo 0.71 1.43

Forei gn studi es have shown that patients heal equally well with 150 ng
bid and 300 ng hs (85% versus 84% respectively) during a usual 4-week
course of therapy. |If patients require extended therapy of 8 weeks,
the healing rate nmay be higher for 150 ng bid as conpared to 300 ng hs
(92% versus 87% respectively).
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Studi es have been limted to short-termtreatnment of acute duodenal

ul cer. Patients whose ul cers heal ed during therapy had recurrences of
ulcers at the usual rates. There have been no systenatic studies to
eval uate whet her continued treatnment with ranitidine alters recurrence
rates.

Mai nt enance Therapy in Duodenal U cer: Ranitidine has been found to
be effective as mai ntenance therapy for patients follow ng healing of
acut e duodenal ulcers. 1In two independent, double-blind, multicenter,
controlled trials, the nunber of duodenal ulcers observed was
significantly less in patients treated with ranitidine (150 ng hs)
than in patients treated with placebo over a 12-nonth peri od.

DUODENAL ULCER PREVALENCE

Doubl e-Blind, Milticenter, Placebo-Controlled Trials
Nunber
Mul ticenter Duodenal U cer Preval ence of
Tri al Drug Patients
0-4 0-8 0-12
Mont hs Mont hs Mont hs
USA RAN 2096 249% 35% 138
PLC 44% 54% 59% 139
For ei gn RAN 129 219% 289% 174
PLC 56% 64% 68% 165

%= Life-Tabl e estinate.

* = p< 0.05 (ranitidine versus conparator).
RAN = rani tidine

PLC = pl acebo.

As with other H ,-antagoni sts, the factors responsible for the
significant reduction in the preval ence of duodenal ulcers include
prevention of recurrence of ulcers, nore rapid healing of ulcers that
may occur during mai ntenance therapy, or both.

Gastric Ucer: In a multicenter, double-blind, controlled, US study
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of endoscopical | y di agnosed gastric ulcers, earlier healing was seen
in the patients treated with ranitidi ne hydrochl oride as shown in the
followi ng table:
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Ranitidine HO * Pl acebo*
Nunber Heal ed/ Nunber Heal ed/
Ent er ed Eval uabl e Ent er ed Eval uabl e
Qut patients
Week 2 16/ 83 10/ 83
92 (19% 94 (12%
Wek 6 50/ 73 35/ 69
(689 t (51% t
*Al patients were permtted p.r.n. antacids for relief of pain.
tp = 0. 009.

In this multicenter trial, significantly nore patients treated with
rani tidi ne hydrochl ori de becane pain-free during therapy.

Pat hol ogi cal Hypersecretory Conditions (such as Zollinger-Ellison
syndrone): Ranitidine inhibits gastric acid secretion and reduces
occurrence of diarrhea, anorexia, and pain in patients with

pat hol ogi cal hypersecretion associated with Zollinger-E1lison
syndrone, system c nastocytosis, and ot her pathol ogi cal hypersecretory
conditions (e.g., postoperative, "short-gut" syndrone, idiopathic).
Use of ranitidine was followed by healing of ulcers in 8 of 19 (42%
patients who were intractable to previous therapy.

Gastroesophageal Reflux Disease (GERD): In two multicenter,

doubl e-bl i nd, pl acebo-controlled, 6-week trials perfornmed in the
United States and Europe, ranitidine hydrochloride 150 ng bid was nore
effective than placebo for the relief of heartburn and ot her synptons
associated with GERD. Ranitidine-treated patients consuned
significantly less antacid than did placebo-treated patients.

The US trial indicated that ranitidine hydrochloride 150 ng bid
significantly reduced the frequency of heartburn attacks and severity
of heartburn pain within 1 to 2 weeks after starting therapy. The

i nprovenent was mai ntai ned throughout the 6-week trial period.

Mor eover, patient response rates denonstrated that the effect on
heart burn extends through both the day and night tine periods.

Er osi ve Esophagitis:

In two multicenter, double-blind, random zed, placebo-controlled, 12-
week trials perforned in the United States, ranitidine hydrochloride
150 ng qid was significantly nore effective than placebo in healing

8
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endoscopi cal | y-di agnosed erosi ve esophagitis and in relieving
associ ated heartburn. The erosive esophagitis healing rates were as

foll ows:
ERCSI VE ESCPHAG TI' S PATI ENT
HEALI NG RATES
Heal ed/ Eval uabl e
Pl acebo* Rani ti di ne HJ
150 ng qid *
n=229 n=215
Week 4 43/ 198 (22% 96/ 206 (479 T
VWek 8 63/ 176 (36% 142/ 200 (71% t
Week 12 92/ 159 (58% 162/ 192 (84% t

*Al patients were permtted p.r.n. antacids for relief of pain.
tp< 0.001 versus pl acebo.

No additional benefit in healing of esophagitis or in relief of
heartburn was seen with a ranitidi ne dose of 300 ng qid.

| NDI CATI ONS AND USAGE
Ranitidine tablets are indicated in:

1. Short-termtreatnment of active duodenal ulcer. Mst patients hea
within 4 weeks. Studies available to date have not assessed the
safety of ranitidine in unconplicated duodenal ulcer for periods of
nore than ei ght weeks.

2. Mai nt enance therapy for duodenal ulcer patients at reduced dosage
after healing of acute ulcers. No placebo-controlled conparative
studi es have been carried out for periods of |onger than 1 year.

3. The treatnent of pathol ogi cal hypersecretory conditions (e.g.
Zol l'inger-EIison syndrome and system c nastocytosis).

4, Short-termtreatnment of active, benign gastric ulcer. Mst patients
heal within 6 weeks and the useful ness of further treatnent has not
been denonstrated. Studies available to date have not assessed the
safety of ranitidine in unconplicated, benign gastric ulcer for
periods of nore than 6 weeks.

5. Treatnent of GERD. Synptomatic relief commonly occurs within 1 or 2
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weeks after starting therapy with ranitidine hydrochloride 150 ng bi d.

6. Treat ment of endoscopi cal | y-di agnosed erosive esophagitis. Healing of
endoscopi cal | y-di agnosed erosive esophagitis occurs at 4 weeks (47%,
8 weeks (71%, and 12 weeks (84% of therapy with ranitidine
hydrochl oride 150 ng gid. Synptomatic relief of heartburn commonly
occurs within 24 hours of therapy initiation with ranitidine.
Concom tant antacids shoul d be given as needed for pain relief to
patients with active duodenal ulcer; active, benign gastric ulcer;
hypersecretory states; CGERD, and erosive esophagitis.

CONTRAI NDI CATI ONS
Ranitidine is contraindicated in patients known to have
hypersensitivity to the drug or any of the ingredients.
PRECAUTI ONS

CGener al

1. Synptomatic response to ranitidine therapy does not preclude the
presence of gastric nalignancy.

2. Since ranitidine is excreted primarily by the kidney, dosage shoul d be
adjusted in patients with inpaired renal function (see DOSAGE AND
ADM NI STRATIQN). Caution should be observed in patients with hepatic
dysfunction since ranitidine is netabolized in the liver.

3. Rare reports suggest that ranitidine nmay precipitate acute porphyric

attacks in patients with acute porphyria. Ranitidine should therefore
be avoided in patients with a history of acute porphyria.

Laboratory Tests:

Drug

Fal se-positive tests for urine protein with Miltistix® may occur
during ranitidine therapy, and therefore testing with sulfosalicylic
acid i s recommended.

I nteracti ons:
Al though ranitidine has been reported to bind weakly to cytochrone

P-450 in vitro, recomrended doses of the drug do not inhibit the
action of the cytochrome P-450-1inked oxygenase enzymes in the liver.

10
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However, there have been isolated reports of drug interactions that
suggest that ranitidine may affect the bioavailability of certain
drugs by sone nechanismas yet unidentified (e.g., a pH dependent
effect on absorption or a change in volunme of distribution).

| ncreased or decreased prothronbin tinmes have been reported during
concurrent use of ranitidine and warfarin. However, in hunan

phar macoki netic studies wi th dosages of ranitidine up to 400 ny per
day, no interaction occurred; ranitidine had no effect on warfarin
clearance or prothronbin tine. The possibility of an interaction with
warfarin at dosages of ranitidine higher than 400 ng per day has not
been i nvesti gat ed.

Car ci nogenesi s, Miutagenesis, Inpairnment of Fertility:
There was no indication of tunorigenic or carcinogenic effects inlife
span studies in mce and rats at dosages up to 2000 ng/ kg per day.
Rani tidine was not nmutagenic in standard bacterial tests ( Sal nonel | a,
Escherichia coli) for nmutagenicity at concentrations up to the nmaxi num
recommrended for these assays.
In a domnant |ethal assay, a single oral dose of 1000 ng/kg to nal e
rats was w thout effect on the outcone of two matings per week for the
next ni ne weeks.

Pr egnancy:
Teratogenic Effects: Pregnancy Category B: Reproduction studies have
been performed in rats and rabbits at doses up to 160 tinmes the hunman
dose and have reveal ed no evidence of inpaired fertility or harmto
the fetus due to ranitidine. There are, however, no adequate and
wel I -controll ed studies in pregnant wonen. Because ani nal reproduction
studi es are not always predictive of human response, this drug should
be used during pregnancy only if clearly needed.

Nur si ng Mot hers:

Ranitidine is secreted in human ml k. Caution shoul d be exerci sed when
rani tidine hydrochloride is admnistered to a nursing nother.

Pedi atric Use:

Use i

Safety and effectiveness in children have not been establi shed.

n Elderly Patients:

11
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Ucer healing rates in elderly patients (65 to 82 years of age) were
no different fromthose in younger age-groups. The incidence rates for
adverse events and | aboratory abnornalities were al so not different
fromthose seen in other age-groups.

ADVERSE REACTI ONS

The foll owi ng have been reported as events in clinical trials or in the
routine managenent of patients treated with ranitidi ne hydrochloride. The
relationship to ranitidine therapy has been unclear in nmany cases.
Headache, sonetines severe, seens to be related to ranitidine

admni stration.

12
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Central Nervous System

Car di

Rarely, nal aise, dizziness, somol ence, insomia, and vertigo. Rare
cases of reversible nental confusion, agitation, depression, and

hal | uci nati ons have been reported, predomnantly in severely il
elderly patients. Rare cases of reversible blurred vision suggestive
of a change in accommodati on have been reported. Rare reports of
reversi bl e involuntary notor disturbances have been received.

ovascul ar:

As with other H ,-blockers, rare reports of arrhythmas such as
tachycardi a, bradycardia, atrioventricular block, and premature
ventricul ar beats.

Gastroi nt esti nal

Consti pation, diarrhea, nausea/vomting, abdom nal disconfort/pain,
and rare reports of pancreatitis.

Hepati c:

In normal volunteers, SGPT values were increased to at | east tw ce the
pretreatnment levels in 6 of 12 subjects receiving 100 ng qid
intravenously for 7 days, and in 4 of 24 subjects receiving 50 ng qid
intravenously for 5 days. There have been occasional reports of
hepatitis, hepatocellular or hepatocanalicular or mxed, with or

wi t hout jaundice. In such circunstances, ranitidine should be

i mredi ately discontinued. These events are usually reversible, but in
exceedi ngly rare circunstances death has occurred.

Muscul oskel et al :

Rare reports of arthral gias and nyal gi as.

Hemat ol ogi c:

Bl ood count changes (| eukopeni a, granul ocytopenia, and

t hr onbocyt openi a) have occurred in a few patients. These were usual |y
reversi bl e. Rare cases of agranul ocytosis, pancytopenia, sonetines

wi th marrow hypopl asia, and apl astic anema and exceedi ngly rare cases
of acquired i mune henol yti c anem a have been reported.

Endocri ne:

13
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Control l ed studies in aninmals and man have shown no stinul ation of any
pituitary hornone by ranitidi ne hydrochl ori de and no anti androgeni c
activity, and cimetidi ne-i nduced gyneconasti a and i npotence in
hypersecretory patients have resol ved when raniti di ne has been
substituted. However, occasional cases of gyneconastia, inpotence, and
| oss of libido have been reported in nale patients receiving
ranitidine, but the incidence did not differ fromthat in the genera
popul ati on.

| nt equnent ary:

Rash, including rare cases suggestive of mld erythenma multiforne,
and, rarely, alopecia.

O her :

Rare cases of hypersensitivity reactions (e.g., bronchospasm fever,
rash, eosinophilia), anaphylaxis, angioneurotic edena, and snall
i ncreases i n serum creatinine.

OVERDGSAGE

There has been Iimted experience with overdosage. Reported acute
ingestions of up to 18 g orally have been associated with transient adverse
effects simlar to those encountered in nornmal clinical experience (see
ADVERSE REACTIONS). In addition, abnornmalities of gait and hypot ensi on
have been report ed.

Wen overdosage occurs, the usual neasures to renove unabsorbed nateri al
fromthe gastrointestinal tract, clinical nonitoring, and supportive
t herapy shoul d be enpl oyed.

Studi es in dogs receiving dosages of ranitidine in excess of 225 ng/ kg per
day have shown nuscul ar trenors, vomting, and rapid respiration. Single
oral doses of 1000 ng/kg in mce and rats were not |ethal. Intravenous
LD, values in mce and rats were 77 and 83 ny/ kg, respectively.

DOSAGE AND ADM NI STRATI ON
Active Duodenal U cer:
The current recommended adult oral dosage of ranitidine for duodena
ulcer is 150 ng twice daily. An alternative dosage of 300 ng once

daily at bedtine can be used for patients in whom dosi ng conveni ence
is inportant. The advantages of one treatnent regi nmen conpared to the

14
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other in a particular patient popul ation have yet to be denonstrated

(see Ainical Trials: Active Duodenal Ucer). Smaller doses have been
shown to be equally effective in inhibiting gastric acid secretion in

US studies, and several foreign trials have shown that 100 ng bid is

as effective as the 150 ng dose.

Ant aci d shoul d be given as needed for relief of pain (see CLIN CAL
PHARVACCLOGY: Phar macoki neti cs).

Mai nt enance Ther apy:

The current recommended adult oral dosage is 150 ng at bedti ne.

Pat hol ogi cal Hypersecretory Conditions (such as Zollinger-Ellison
syndr one) :

The current recommended adult oral dosage is 150 ng twice a day. In
sonme patients it may be necessary to admnister ranitidi ne 150 ng
dosages nore frequently. Dosages shoul d be adjusted to individual
pati ent needs, and should continue as long as clinically indicated.
Dosages up to 6 g per day have been enployed in patients with severe
di sease.

Benign Gastric U cer:
The current recommended adult oral dosage is 150 ng tw ce a day.
CGERD:
The current recommended adult oral dosage is 150 ng tw ce a day.
Er osi ve Esophagitis:
The current recommended adult oral dosage is 150 ng four tinmes a day.
Dosage Adjustnent for Patients with |Inpaired Renal Function:
On the basis of experience with a group of subjects with severely
inmpaired renal function treated with ranitidine, the recomended
dosage in patients with a creatinine clearance less than 50 nL/mn is
150 ng every 24 hours. Should the patient's condition require, the
frequency of dosing may be increased to every 12 hours or even further
wi th caution. Henodi al ysis reduces the |evel of circulating

ranitidine. ldeally, the dosing schedul e shoul d be adjusted so that
the timng of a schedul ed dose coi ncides with the end of henodi al ysi s.
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HOW SUPPLI ED

Est abl i shed nane

Strength of dosage form

Packagi ng

Dosage form shape, color, inprinting, scoring
St or age recommrendat i ons

Date of |atest revision

"Manuf act ured by" st at enent
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